Abstract: Elevated prevalence estimates of sexually transmitted infections and sexual risk behaviors have commonly been reported among homeless and precariously housed adults. Research has increasingly recognized the importance and impact of structural factors, such as housing, on risk behaviors. Several researchers have argued that supported housing interventions, such as Housing First (HF), may contribute to reductions in sexual risk behavior. The present study is the first analysis of a randomized controlled trial to examine the effect of HF on unprotected sex among formerly homeless and marginally housed adults with mental illness and complex comorbidities. Methods. Generalized estimating equations were used to examine between-group differences in unprotected sex. Results. Compared with treatment as usual, no association was found between HF and unprotected sex over the 24 months of follow-up. Several other variables were significantly and independently associated with unprotected sex. Conclusion. Results suggest that further interventions are needed to reduce unprotected sex among homeless and unstably housed individuals with mental illness.
S
exually transmitted infections (STIs) among the homeless pose a significant public health problem. Elevated prevalence percentages have been reported for hepatitis B virus (HBV), 1,2 chlamydia, 3 gonorrhea, 3 and human immunodeficiency virus/ acquired immunodeficiency syndrome (HIV/ AIDS) [4] [5] [6] [7] [8] among homeless and unstably housed adults.
Sexual risk behaviors that increase the likelihood of STI transmission have been significantly associated with homelessness, including sex exchange, [9] [10] [11] having multiple sexual partners, 12, 13 and engaging in unprotected sex. 10, 12, [14] [15] [16] [17] [18] Numerous prior studies have confirmed that condoms provide significant protection against a variety of STIs, [19] [20] [21] [22] which has led the Joint United Nations Programme on HIV/ AIDS, the United Nations Population Fund, and the World Health Organization to state that "the male latex condom is the single, most efficient, available technology to reduce the sexual transmission of HIV and other sexually transmitted infections. " 23[p.1] However, despite the effectiveness of condoms in reducing STI transmission, the prevalence of unprotected sex remains high among homeless adults. The percentage reporting unprotected sex among homeless adults has been found to be between 50-66% [24] [25] [26] [27] [28] [29] [30] and, in some cases, even higher. 31, 32 A major focus of past research regarding sexual risk behaviors has been on individuallevel characteristics, 33, 34 or what Susser 35 and Aidala and Sumartojo 34 call the "black box paradigm" and "risky person paradigm, " respectively. In recent years, however, increasing attention has focused on the importance of structural factors that affect sexual risk behaviors. 9, [36] [37] [38] [39] [40] Structural factors are "barriers to, or facilitators of, an individual's HIV-prevention [or other STI-prevention] behaviors" 33[p.S3] that are mostly outside of the individual's immediate control. 34, 41 As discussed by other researchers, lack of housing may serve as a structural barrier to preventive behaviors, such as condom use. 9 Further studies are needed to clarify this relationship, but in the meantime, it is important to test structural interventions (e.g., housing) on their effects in reducing sexual risk behaviors (e.g., unprotected sex) by altering the environment from a constraining 41 one to an enabling one. 39 Based on the accumulated evidence so far among various homeless populations, several researchers argue that stable housing and permanent supportive, or supported, housing may reduce sexual and other risk behaviors associated with HIV, many of which are risk factors for other STIs. 9, 34, [42] [43] [44] [45] [46] Housing First (HF) is a model of supported housing that provides permanent housing in conjunction with various health and social support and services to homeless individuals. 47 It operates on the belief that housing is a fundamental human right and that consumer choice is important and valued. In view of this, sobriety is not a condition of receiving housing. 48 Moreover, the individual chooses whether or not to discontinue substance use and/or to engage in treatment and various other health and social services provided. 49 Underpinning HF is a harm reduction approach-the program strives to reduce the negative health consequences of risk behaviors. While harm reduction is often discussed with respect to substance use, it can also be applied to sexual risk behaviors, such as unprotected sex and sex exchange. 47, 50 Housing First has been associated with a range of positive housing and health outcomes when compared with usual care groups, including, but not limited to, increased residential stability, 49 ,51 quality of life, 52 and reduced emergency department visits. 53 Two peer-reviewed studies have tested the effects of housing assistance involving HF on unprotected sex, with conflicting findings. 9, 54 Using secondary data, Aidala et al. 9 conducted an observational, longitudinal study of low-income individuals living with HIV and participating in an HIV services initiative across the U.S. Approximately 50% of the services were reported to provide housing assistance for the homeless or precariously housed, with all housing classified as HF. Over the six-to-nine months of follow-up, the odds of unprotected sex among participants with improvements to their housing status were significantly less than those with no change (OR = 0.37). It is important to note that this study lost a considerable proportion of its participants to follow-up with a re-interview rate of 53%. Several years later, Wolitski et al. 54 published a report of a multisite randomized controlled trial involving homeless and precariously housed HIV positive adults. The effects of rental housing assistance and case management as the intervention were compared with participants receiving usual housing services and case management referral from agencies involved with the study. For the intervention group, assistance was provided in obtaining housing that did not require treatment compliance or abstinence from substance use. 55 Over the 18 months of follow-up, no statistically significant difference was found in the odds of unprotected sex between the intervention and comparison groups. The authors argued that the percentage of the comparison group that obtained housing (51% at 18 months) was greater than anticipated, possibly as a result of the assistance given to these participants through the study, and may have limited the ability to detect between-group differences in the intent-to-treat analysis. 54 There exists scant longitudinal research, particularly randomized controlled trials, regarding the effects of HF and supported housing in general as a structural intervention to reduce unprotected sex. Further research is needed in order to inform housing policy concerning reductions in sexual risk behaviors, and ultimately STIs, among homeless and precariously housed populations. To our knowledge, the present study is the first randomized controlled trial to assess the effects of HF on unprotected sex among homeless individuals with mental illness. Participants were randomized to HF (as scattered-site apartments or in a congregate setting) or treatment as usual (TAU). It was hypothesized that HF, combining scattered-site and congregate settings, would be associated with significant reductions in unprotected sex in comparison to TAU.
Methods
Participants and sampling. The data used in the present analyses were drawn from the Vancouver At Home Study (VAH), which has been described in detail elsewhere. 56 Briefly, VAH is located in Vancouver, British Columbia and involves two randomized controlled trials of homeless participants with mental illness (trial registrations: ISRCTN57595077 and ISRCTN66721740). It is part of a national multisite study of HF interventions, implemented in five cities across Canada. Details of the national study, called At Home/ Chez Soi, have been reported previously. 57 The study was granted approval by the institutional ethics review boards of Simon Fraser University and the University of British Columbia.
Participants were eligible if the following inclusion criteria were met: was 19 years of age or older; had a mental disorder as per the MINI International Neuropsychiatric Interview criteria (MINI); 58 and was absolutely homeless or precariously housed. 56, 57 The definition of absolute homelessness entailed "currently having no fixed place to stay for more than seven nights and little likelihood of obtaining accommodation in the upcoming month or being discharged from an institution, prison, jail or hospital with no fixed address. " 57[p.18] Precariously housed was defined as "people whose primary residence is a Single Room Occupancy (SRO), rooming house, or hotel/ motel . . . [and] in the past year have had two or more episodes of being absolutely homeless. " 57[p.18] Participant recruitment was conducted via referral from various agencies in Van- couver serving homeless people with mental illness, such as homeless drop-in centers and shelters (agency types are described in Somers et al. 56 ). Eligibility of the potential participant was briefly assessed by phone with the agency representative, and, if appropriate, the participant was invited to an in-person interview to assess eligibility and obtain informed consent. Recruitment occurred from October 2009 to June 2011 with up to 24 months of follow-up. Details of follow-up rates have been previously published. 56 Trained staff conducted interviews and formally enrolled participants in the study if all inclusion criteria were met. 56, 57 Following enrollment, interviewer-administered questionnaires were used in the baseline interview to collect information on socio-demographic characteristics, mental disorder, substance use, health status, risk behaviors, and service use. A cash honorarium ($30-$35) was given to all participants after administration of the screener, baseline interview, and each six-month follow-up interview thereafter. Upon completion of the baseline questionnaires, participants (n = 497) were classified as either high needs (HN) (n = 297) or moderate needs (MN) (n = 200), which made up the two trials. 56, 57 This was done based on meeting need level criteria. Participants were included in the HN group if they scored 62 or below on the Multnomah Community Ability Scale, 59 met criteria for current (hypo) manic episode or psychotic disorder on the MINI, and had a minimum of one of the following: (1) two or more hospitalizations due to mental illness in one of the past five years, (2) current alcohol or substance dependence or abuse, or (3) arrested or incarcerated in the past year. Participants were included in the MN group if they did not meet the HN criteria, but met all other inclusion criteria (e.g., adult status, homelessness, and mental illness). 56, 57 In order to measure the effect of HF on unprotected sex among the sexually active, only those who reported having had sex in the past month, at any time during the study period, were included (n = 241). The Maudsley Addiction Profile (MAP) 60 was used to ask about past-month sexual activity and included the following question: "Have you had sex in the past month?"
Interventions. Participants classified as HN were randomized to one of the following three study arms: HF with Assertive Community Treatment (HF-ACT), Congregate Housing with support (CONG), or HN treatment as usual (HN TAU). In HF-ACT, scattered-site rental apartments in the private market were made available. The option to choose from several apartments was provided to participants. A multidisciplinary ACT team in the community was available to provide health and social services 24 hours a day. Congregate Housing with support consisted of a single building located in the city's downtown core where each participant received an independent room, including a bathroom, but shared other facilities (e.g., kitchen) with participants. Recreational activities were provided. Health and social services were provided by a qualified team on-site and available 24 hours a day. Furthermore, the building had the capacity to accommodate up to 100 people. For HN TAU, housing and support services were not provided through the study, but participants could access services available in the community. 56, 57 Those classified as MN were randomized to either HF with Intensive Case Management (HF-ICM) or MN treatment as usual (MN TAU). In HF-ICM, scattered-site rental apartments in the private market were made available. The option to choose from several apartments was provided to participants. A team of case managers linked participants to services available in the community. 56, 57 In MN TAU, the same conditions were applied as in HN TAU.
No more than 20% of any scattered-site building was made available through the study. Additionally, although the provision of housing was not contingent on sobriety, treatment or service use, as is consistent with a harm reduction approach, participants in the HF intervention arms were required to meet with staff once weekly. 56, 57 For more details regarding interventions, including the study flow chart, please see Somers et al. 56 Variables of interest. The variables listed below were included in the analyses, a priori, based on previous literature. Additional information regarding research instruments and variables used in the VAH and At Home/ Chez Soi study have been previously reported. 56, 57 The socio-demographic variables self-reported at baseline included the following: gender, age, ethnicity, education, employment status, income, marital status, age first homeless, lifetime duration of homelessness, housing status, and jail in the previous six months. The following variables were asked using the MAP: past-month frequency of alcohol and substance use, use of specific substances in the past month, injection of any drugs in the past month, and any needle-sharing in the past month. Needle-sharing was operationalized as past-month use of a needle or syringe that someone else had used. 60 The MINI was used to determine the presence of current mental disorders as well as alcohol and substance dependence. The "less severe cluster of mental disorders" included at least one of the following: major depressive episode, panic disorder, and post-traumatic stress disorder (PTSD). The "severe cluster of mental disorders" included at least one of the following: psychotic disorder, mood disorder with psychotic features, and manic or hypomanic episode. Overall physical and mental health functioning were measured using the Short Form-12 Health Survey (SF-12) 61 mental and physical health scores. The SF-12 was also used to ask about overall selfrated health. In addition, participants self-reported whether they had any of a list of 29 chronic physical health conditions lasting more than six months. HIV/ AIDS, HBV, and any other STI status were each included in this list. Participants also self-reported whether they had been seen, talked to, or visited by social services providers in the past month and if they had ever received treatment, counseling, or harm reduction services for alcohol or substance use. Sexual activity in the past month, including having had sex, having engaged in unprotected sex, and having participated in soliciting were all self-reported using the MAP. Unprotected sex was operationalized as having had sex without a condom in the past month.
For the HF variable, data from all HF intervention arms (HF-ACT, CONG and HF-ICM) were pooled into one category and compared with a combined TAU group. The combined TAU group was created by pooling data from HN TAU and MN TAU. This was done to increase statistical power and because it was not expected that there would be a differential effect on unprotected sex depending on HF type. There were 146 and 95 participants randomized to HF and TAU, respectively.
Statistical analysis. Descriptive categorical variables were presented as percentages, and continuous variables as means, with corresponding standard deviations. Differences between groups at baseline were compared using Pearson's chi-square test for categorical variables and independent sample t tests for continuous variables. Because repeated-measures were collected, bivariate and multivariable generalized estimating equations (GEE) were utilized. A binomial distribution and logit link function were specified in the GEE analysis to estimate the relationship of all independent variables to the dependent variable, unprotected sex. Moreover, an exchangeable correlation structure was employed to adjust for the dependency of multiple observations per participant over time.
In addition to the primary independent variable, study arm (HF and TAU), all covariates with a p-value less than or equal to.05, in the bivariate analysis, were included in the multivariable model to control for potential confounders. These covariates included the following: time (baseline, 6 months, 12 months, 18 months, 24 months), marital status (single/ other, married/ cohabitating with partner), alcohol dependence (yes, no), substance dependence (yes, no), amphetamine use (yes, no), mood disorder with psychotic features (yes, no), and ever received treatment, counseling, or harm reduction services for alcohol or substance use (yes, no). Variables that were significantly different between HF and TAU at baseline, as well as universal confounders, were also included in the multivariable model and included the following: education (high school or higher, less than high school), lifetime duration of homelessness (1-3 years, 3 years or more), self-rated overall health (excellent/ very good/ good/ fair, poor), age at randomization (continuous), gender (female, male), and age first homeless (continuous). Unadjusted and adjusted odds ratios (uOR and aOR), 95% confidence intervals (CI), and their respective p-values were reported. All p-values presented were two-sided with an alpha level of.05.
A value was considered missing if the participant had declined to answer, did not provide a response, or was lost to follow-up. Missing values for the dependent variable, unprotected sex, were as follows: 5% at baseline, 20% at 6 months, 20% at 12 months, 19% at 18 months, and 26% at 24 months. Missing values for covariates ranged from 0% to 1.7%. A sensitivity analysis was conducted using multiple imputations to estimate the effect of missing values. We used the chained equation method and imputed the missing values 20 times and averaged over imputations. 62 The bivariate and multivariable GEE analyses were conducted again using the imputed values. Needle-sharing was not included in the unadjusted and adjusted models because of its low prevalence in the sample (<1%).
Results
A total of 497 participants were interviewed at baseline, of which 241 (48%) reported having had sex during the study period, contributing to a total of 989 observations over the 24 months of follow-up. As shown in Table 1 , there were several significant differences between the sexually active and inactive samples. There were no significant differences between HF and TAU in the percentage of participants reporting unprotected sex from baseline to 24 months of follow-up (Table 2) . Table 2 presents details of the missing values for the dependent variable. There was a statistically significant differential response rate at 6, 18, and 24 months of follow-up. Table 3 presents baseline characteristics of the sexually active participants by study (57) 180 (36) 22 (9) 157 (65) 62 (26) 14 (6) (28) 280 (56) 39 (16) 65 (27) 137 (57) 38 (15) 75 (30) 141 (55) . (48) 107 (45) 127 (50) .246 Precariously housed 109 (22) 58 (24) 51 (20) .285 Jail (past 6 months)
68 (14) 35 (14) 33 (13 (25) 176 (36) 108 (45) 79 (33) 54 (22) 84 (33) 45 (18) (65) 62 (26) 16 (11) 96 (66) 34 (23) 6 (6) 61 (64) 28 (30) .327
Ethnicity
Aboriginal Other White 39 (16) 65 (27) 137 (57) 25 (17) 37 (25) 84 (58) 14 (15) 28 (29) 53 (56) . (48) 70 (48) 8 (5) 68 (47) 39 (41) 9 (9) 47 (50) .367
Substance dependence 161 (67) 98 (67) 63 (66) .896 Substance use frequency (no alcohol; past month) Less than daily Daily None 108 (45) 79 (33) 54 (22) 70 (48) 44 (30) 32 (22) 38 (40) 35 (37) 22 (23) .441
Use of 2 or more substances (no alcohol; past month)
122 (51) 71 (49) 51 (54) .443
Heroin use (past month) 61 (25) 35 (24) 26 (27) .554 Cocaine use (past month) 46 (19) 30 (20) 16 (17) .474 (Continued on p. 1288) arm. Of the 241 sexually active participants, most were male (67%), White (57%), and had a mean age of 37.7 years (SD = 9.7). The vast majority of the sample reported being single or other (separated, widow, or divorced) (91%), unemployed (91%), and more than half had not completed high school (56%). Less than half of the participants reported three or more years of lifetime homelessness (45%), with a mean age of 27.6 (14) 16 (11) 19 (20) .052 Ever received treatment/counseling/ harm reduction services for alcohol or substance use 164 (68) 100 (69) 64 (67) .795 Seen/talked/visited by social services providers (past month)
124 (52) 73 (50) 51 (54) .576 a Bold indicates a significant difference between HF and TAU at p ≤ .05.
years (SD = 11.9) when first homeless. Almost three-quarters (76%) of the sample reported being absolutely homeless, and 44% earned an income of less than $800 in the past month. Jail in the past six months was not commonly reported (14%). Current alcohol dependence criteria were met by 27% of participants, while 7% reported daily use, and although substance dependence (excluding alcohol) was common (67%), its daily use was less so (33%). The percentage of past-month use of substances varied by type and is shown in Table 3 . With regard to mental illness, slightly more of the participants were classified as having a "severe" mental disorder (69%) compared with "less severe" (62%). The percentage of the sample with specific mental disorders varied by type and is shown in Table 3 .
The majority of the participants reported having more than one chronic physical condition (84%), and 14% of the sample reported having poor overall health. HIV/ AIDS, HBV, and any other STI were reported by 9%, 5%, and 7% of participants, respectively. The receipt of treatment, counseling, or harm reduction services for alcohol or substance use was commonly reported (68%) and a majority of participants had been seen, talked to, or visited by social services providers in the past month (52%).
In terms of sexual activity at baseline, 57% of participants reported having had sex in the past month, and close to one-third (34%) reported having engaged in unprotected sex. The prevalence of unprotected sex among those reporting having had sex at baseline was 59%. Nine percent of the sample reported participating in soliciting.
A few significant differences were observed between HF and TAU at baseline (Table  3) . Compared with TAU, fewer participants in HF had completed high school or more (38% vs. 52%; p = .043), more had been homeless for a total duration of three or more years in their lifetime (51% vs. 35%; p = .016), and less rated their overall health as poor (11% vs. 20%; p = .052).
The bivariate and multivariable GEE results are shown in Table 4 . In the bivariate analysis, Housing First was not significantly associated with unprotected sex (uOR = .86; p =.426). Time at 18 and 24 months (uOR = .54, p = .003; uOR = .61, p = .025), being married or cohabitating with a partner (uOR = 2.93; p < .001), having a mood disorder with psychotic features (uOR = 1.62; p = .030), alcohol dependence (uOR = 1.55; p = .038), substance dependence (uOR = 1.51; p = .037), past-month use of amphetamine (uOR = 2.11; p = .001), and having ever received treatment, counseling, or harm reduction services for alcohol or substance use were all significantly associated with unprotected sex. In the multivariable analysis, Housing First remained not significantly associated with unprotected sex (aOR = 1.00; p =.982). Time at 18 and 24 months (aOR = .49, p =.001; aOR = .52, p = .008), less than high school completion (aOR = 1.53; p = .031), being married or cohabitating with a partner (aOR = 2.97; p < .001), and use of amphetamine in the past month (aOR = 2.00; p = .010) were each independently and significantly associated with unprotected sex. Time at 6 and 12 months (aOR =.67, p = .061; aOR =.67, p = .069) and alcohol dependence (aOR = 1.45; p = .087) were marginally significant in the multivariable model.
The results for the bivariate and multivariable GEE analyses based on participants with imputed missing values are presented in Table 5 . No meaningful differences in inferential statistics were observed when comparing the analysis that included imputed values to that which did not. 
Discussion
Contrary to our hypothesis, HF was not associated with unprotected sex when compared with TAU among homeless adults with mental illness. This finding remained after controlling for various potential confounders, suggesting that additional interventions may be needed in order to realize a reduction in unprotected sex. These may include individual-level STI risk-reduction interventions. However, the provision of housing and supports are still important, as an individual-level intervention may not be as effective in the presence of a structural barrier, 63 such as the lack of housing. For example, in a longitudinal study of substance-using heterosexually active women participating in HIV risk-reduction interventions, Elifson et al. 46 found that women with unstable housing were significantly less likely to increase safer sexual behaviors, compared with their housed counterparts.
Time was significantly associated with reductions in unprotected sex, regardless of study arm assignment. Previous analyses have demonstrated that residential stability and time spent in stable housing was significantly higher among HF participants compared with TAU in the full VAH sample. 51, 52 Therefore, the similar effect of time in both groups is not attributable to comparable levels of housing and support. None of the mental disorder diagnoses were significantly associated with unprotected sex in the multivariable model. The majority of participants were classified as having at least one of the mental disorders in the severe cluster (69%), and although the number of mental disorders analyzed in the present study is greater than in previous studies of unprotected sex among homeless adults, the results are generally consistent with the limited cross-sectional research conducted to date. For example, among a sample of substance-using homeless men with mental illness, Rahav, Nuttbrock, Rivera, et al. 64 found that having a psychotic disorder was not significantly correlated with condom use. Combining a range of sexual risk behaviors into a composite measure, Forney et al. 45 similarly reported no significant association between a diagnosis of schizophrenia or mood disorder and sexual risk behaviors in a sample of homeless adults. With regard to PTSD, one study found no association with unprotected sex among heterosexually active homeless men 44 whereas another study found the opposite in their structural equation model. 42 With respect to substance use, amphetamine use in the past month was significantly associated with increased odds of unprotected sex. In some previous analyses of homeless or precariously housed individuals without stratification by sexual orientation, amphetamines have not been found to be significantly associated with unprotected sex. 29, 65 However, Friedman et al. 65 reported increased odds among HIV positive gay and bisexual homeless males reporting speed or methamphetamine use. In other samples of men who have sex with men, the association between the use of amphetamines and increased unprotected sex has been commonly reported. [66] [67] [68] Data regarding sexual orientation or same-sex versus opposite-sex sexual activity in the current study were unavailable.
On the other hand, although a substantial proportion of participants were dependent on or used substances, including alcohol, the frequency of or dependence on alcohol or other drugs were not significantly associated with unprotected sex in the multivariable analyses. Alcohol dependence was, however, marginally significant in the multivariable model. The effect of substance use on unprotected sex among the homeless remains to be established in the literature. In a few global association studies, increased odds (including inconsistent condom use) have been found to be associated with alcohol use, 25, 65 abuse, 65 and more frequent use, 29 as well as drug use. 25 Among a sample of HIV positive homeless and precariously housed adults, Friedman et al. 65 found that the use of two or more drugs or any use of cocaine, crack, sedatives or having injected drugs were each significantly associated with an increased odds of unprotected sex with partners whose HIV status was either known to be negative or unknown. However, other global association studies have not found such a relationship when examining alcohol or drug use. 27, 44, 69 In an event-based analysis among homeless men, alcohol, marijuana, or hard drug use preceding sex were each not associated with unprotected sex at the most recent event involving a female partner. 24 Using a similar study design, Tucker et al. 32 found that alcohol use preceding sex was associated with increased odds of condom use among homeless women, whereas drug use was not. Further research is needed to reveal the relationship between substance use and unprotected sex among homeless people.
For relationship type, we found that being married or cohabitating with a partner was independently associated with unprotected sex. This is not surprising as increased odds of unprotected sex (or lower odds of condom use) with a primary or steady partner have been reported in the literature. 24, 25, 28, 32 Moreover, Stein, Nyamathi, Ullman, et al. 70 found that marriage and lower condom use were significantly correlated in their confirmatory factor analysis, but not in their predictive model. Furthermore, relationship commitment has been significantly associated with more unprotected sex among homeless men and women and women living in shelters. 44, 69, 71 In qualitative analyses, homeless individuals have stated that the "seriousness" of a relationship contributes to their assessment of their partner's risk regarding STIs, such as HIV. 72, 73 Trust of a partner has also been stated as a reason for engaging in unprotected sex, [72] [73] [74] and the social costs of condom use may serve as a barrier. 75 For example, some homeless women have reported that they feel that initiating condom use with steady partners may raise suspicion regarding their faithfulness or fear losing their partner as a result. 74 Although data regarding relationship commitment and trust, as well the nature of the relationships (e.g., casual, primary, steady, or serious) were not available in our analyses, it may be that these same relationship characteristics contributed to increased odds of unprotected sex in our sample among those reporting being married or cohabitating with a partner. It is important to note that unprotected sex with a spouse does not preclude the risk of STI transmission; one or both parties may have concurrent partners. 70 Sexually transmitted infection risk-reduction interventions should address the risks involved in unprotected sex with spouses or in more "serious" relationships where increased trust and relationship commitment may be involved. 72 There are several limitations to note in this study. The maximum follow-up time of participants was 24 months. A longer follow-up time may have yielded different results. Moreover, all socio-demographic, health, and services use data collected were self-reported, and hence, subject to various biases such as nonresponse, recall, and social desirability bias. In an attempt to mitigate such biases, ongoing staff training was provided and previously validated measures were used to collect data. However, due to the sensitive nature of some of the questions included in our questionnaires, such as those regarding sexual risk behaviors, there may have been a nondifferential misclassification of unprotected sex such that condom use may have been over-reported as a socially desirable behavior, in both HF and TAU groups, resulting in a bias towards the null. Such a bias may have also contributed to the significant reduction in unprotected sex observed over time, as participants became more familiar with staff. Future research may benefit from using computer-administered questionnaires for more sensitive questions. Data regarding the type of sex (e.g., vaginal versus anal) were unavailable. Multiple imputations were used to evaluate the effects of missing data, and confirmed the overall pattern of results. The sample size of the current study limited statistical power and the ability to control for a greater number of variables. However, effect size estimates for key comparisons (e.g., housing type) were negligible. With regard to the relationship between substance use and unprotected sex, global associations were used, which limit the inference of causality between both variables. Results regarding the level of STI prevention knowledge among participants were also unavailable. Lastly, findings from this study may not be generalizable to mentally ill homeless populations in other settings.
This is the first analysis of a randomized controlled trial to examine the effects of HF on unprotected sex among homeless individuals with mental illness in Canada. Housing First remains a promising intervention for a variety of health and social outcomes, but our results suggest that in addition to HF, more needs to be done to decrease unprotected sex among this population and ultimately reduce the incidence of STIs. Moreover, several modifiable variables were found to be independently and significantly associated with unprotected sex in this study. Sexually transmitted infection risk-reduction programs should incorporate messages to those in intimate relationships involving primary or steady partners about sexual risks, as well as identify amphetamine use as a risk factor for unprotected sex. Researchers have increasingly argued that the success of individual-level risk-reduction interventions may be limited by the failure to address structural determinants of health (e.g., Pronyk et al. 76 ). In the case of unprotected sex, it is time to test the effects of interventions involving multiple levels of influence simultaneously, from structural to the individual-level.
